
different services varies from area to area and is frequently revised in response to technology de- 
ployment, usage, and other  factor^.^ 

Spectrum will have to be reserved for legacy services for a substantial period, 
placing long-term limits on Cingular’s expansion into UMTS. At a minimum, Cingular must 
continue providing analog service until February 18,2008, the sunset date established in Section 
22.901(b) of the FCC’s rules. The attrition of analog-only customers before analog service is 
terminated would permit only a slight savings of spectrum: and even the elimination of analog 
service will save only about 4 MHz. Moreover, Cingular anticipates that it will be required to 
continue supporting TDMA for several years until it can transition its TDMA customers to GSM. 

In addition to regulatory requirements applicable to analog service, the phase-out 
of analog and TDMA service will need to take into account customer needs, including reliance 
on legacy systems by public safety and homeland security organizations! Cingular anticipates 
that, over a period of years, improvements in technology and GSM network deployment will 
make customers less dependent on legacy technologies? 

Eventually, the addition of new GSM cell sites and retrofitting of existing cell 
sites with GSM equipment will make GSM service more universally available, and customers 
will replace their phones with GSM models in order to take advantage of new features, functions, 
or price plans. As this occurs, it will be possible to phase out analog and TDMA service without 
significant customer disruption. Converting all of the analog and TDMA service to GSM in a 
short time in a “flash cut,” on the other hand, would be unnecessarily disruptive to customers.’ It 
would also be uneconomic, requiring a huge capital investment in replacement GSM facilities 
and writeoffs of facilities before the end of their useful life. Moreover, the upgrade of Cingula’s 

For example, in rural areas, where high-powered (3 watt) analog phones are often still 
used due to their increased transmission range, cell sites may be configured with a larger amount 
of spectrum reserved for analog service. 

By eliminating one voice channel in each sector, 1.26 MHz could be saved, but there 
would be no redundancy to ensure service if the remaining voice channel failed. 

Many customers find the need to replace handsets when converting to a new technology 
to be inconvenient and costly, especially when an organization may use a large number of units. 
In addition, certain customers are currently dependent on the availability of analog service (e.g., 
the embedded base of customers having automobiles using OnStar or similar assistance services 
based on analog cellular technology and hearing-impaired users relying on analog phones for 
compatibility with assistive devices until hearing-aid-compatible digital phones are widely avail- 
able). Moreover, there may be differences in coverage among the different technologies that are 
important to particular customers, depending on where they use their phones. 

For example, vendors are making progress in designing digital phones that are compati- 
ble with assistive devices for the hearing impaired, and the planned February 2008 sunset of the 
analog requirement will result in automobile assistance services transitioning to digital service. * A flash cut could also have a disparate impact on rural customers, who are generally 
more reliant on analog and TDMA phones than urban customers. Cingular’s rural 850 MHz sys- 
tems often have more spectrum allocated to analog and TDMA than its urban systems, where 
Cingular concentrated on early GSM deployment; also, 3-watt analog vehicular and transportable 
phones have greater transmitting range, which is useful in some rural areas. 
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entire analog and TDMA subscriber base to GSM can not be accomplished in a shoa time. It has 
taken three years to roll out GSM as an overlay network; to expand it to the point where it would 
have the capacity to accommodate all analog and TDMA users would also take years. For all 
these reasons, a “flash cut” of analog and TDMA customers to GSM/GPRS/EDGE is neither cur- 
rently planned nor feasible at any time in the near future. 

With GSM/GPRS/EDGE usage growing, the amount of spectrum needed for ana- 
log and TDMA will decline over time, as Cingular readjusts the spectrum subdivision among 
these technologies several times a year, and eventually these services will be terminated. When 
this process is complete, all of the analog and TDMA spectrum will be recovered and dedicated 
to more efficient uses. In a 25 MHz block of 850 MHz spectrum, this would allow Cingular to 
increase the amount of GSM spectrum from 10 MHz to the full 25 MHz. This will also improve 
the efficiency of the GSM network because as the amount of GSM spectrum reaches 20 MHz, a 
higher percentage of the spectrum is reused in every sector of every cell to carry voice and data 
traffic, instead of control channels that are not reused as intensively. Thus, at 20 MHz, the effi- 
ciency of the GSM network will approach its full potential ( lox  analog capacity), as shown in 
figure 2, below: 

33. 
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Figure 2. Efficiencies of Technologies Relative to Analog with Varying Amounts of Spectrum 

34. Even with the phase-out of analog and TDMA, however, it is unlikely that even a 
single channel of UMTS will be feasible in a 25 MHz block of 850 MHz spectrum. First, that 
would reduce the GSM spectrum below the 20 MHz level that maximizes efficiency. Second, 
the continued growth in demand by Cingular’s customers for GSM/GPRS/EDGE voice and data 
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services would likely require the use of all 25 MHz of that block to provide a quality level that 
remains competitive. A similar situation is presented in areas where Cingular holds a limited 
amount of 1900 MHz spectrum - virtually all of that spectrum is used today and will be needed 
in the future to provide GSM/GPRS/EDGE minutes of use or data services. 

As a result, without additional spectrum, Cingular is not, and will not be in the 
foreseeable future, in a position to offer UMTS in many areas.’ UMTS requires a minimum of 
10 MHz of clear spectrum (paired 5 MHz channels) for a single channel, and two or three chan- 
nels (i.e., up to 30 MHz) will eventually be needed where there is a high demand for high-speed 
service, such as in high-density urban areas. This is because a given UMTS channel has a fixed 
maximum download bandwidth that is shared among all of the customers demanding bandwidth 
at any given time in the area served by a single base station. As a result, a UMTS base station 
(prior to the introduction of HSDPA) that is capable of providing 384 kbps download speed over 
a wide area may only provide 38.4 kbps to each of ten users simultaneously; the same base sta- 
tion may provide a total of 2 Mbps download speed to all users located close by, or 200 kbps to 
each of ten close-in users simultaneously (up to 1 Mbps in bursts). While a single channel will 
be adequate in the early stages of 3G service, as customers become accustomed to using high- 
bandwidth devices away from their homes and offices, and more users are attempting to use the 
service from a given cell, they will have to share the bandwidth with an increasing number of 
users, resulting in lower download speeds, as shown in Figure 3 below: 

35. 

In a limited number of areas where Cingular holds 1900 MHz spectrum in addition to 850 
MHz spectrum, it would be possible for Cingular to dedicate some 1900 MHz spectrum for 
UMTS (i.e., some of the areas where Cingular is in the process of acquiring spectrum from 
NextWave). As discussed below, there are relatively few markets where this could be accom- 
plished, due to the need to accommodate customer needs for existing voice and data services. 
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Figure 3. Number of Simultaneous UMTS Users that Can Be Accommodated 
at Varying Data Rates, Using 10,20, and 30 MHz of Spectrum 

36. Accordingly, Cingular expects that a second UMTS channel will be needed to 
serve a growing bandwidth-hungry user base. A third channel will be necessary to provide suffi- 
cient bandwidth within a given cell when usage has grown and many customers require simulta- 
neous access to reliable high-speed data service, which will be needed for applications such as 
streaming video, mobile desktop access, and interactive graphics-intensive online games. How 
quickly the second and third UMTS channels will be needed will depend on the usage at a par- 
ticular cell site and will vary from city to city. Multiple channels will likely be needed at the 
outset in some locations where usage is predicted to be intensive, while other locations may have 
less initial demand and will require a second or third channel only after a period of growth in us- 
age. The subsequent deployment of HSDPA at selected high-usage cell sites will increase the 
maximum total download speed of a single UMTS channel to 10 Mbps in the 2007-08 time 
frame, but the embedded base of terminals will not be able to take advantage of the additional 
capacity of HSDPA, which will only benefit customers on a going-forward basis, and multiple 
UMTS channels will still be needed at these locations because both the number of users and the 
bandwidth demands of applications are likely to continue growing. 

Even when the transition of analog and TDMA customers to GSM is complete, 
the need to serve Cingular’s GSWGPRWEDGE customers will prevent Cingular from clearing 
the two 5 MHz paired blocks of contiguous spectrum needed for a single UMTS channel within a 
single 25 MHz block of spectrum, much less the two or three that will be needed to accommo- 
date a growing user base. As noted in paragraph 26 above, this fact alone will prevent Cingular 
from introducing UMTS in most of the top 50 MSAs unless it acquires additional spectrum. As 
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discussed below, it would also be difficult for Cingular to clear sufficient spectrum for UMTS 
even in many areas where it holds 35 or 40 MHz. 

Cingular’s nationwide competitors, on the other hand, are not hampered in this 
way. The two national CDMA providers have already begun introducing high-speed 3G tech- 
nologies, which can be intermixed with their ubiquitous 2G and 2.5G CDMA services, unlike 
UMTS and GSM. For example, Verizon Wireless currently offers the CDMA-based IxEV-DO 
“BroadbandAccess” data service in the Washington, D.C. and San Diego, California areas, with 
end-user speeds averaging 300-500 kbps, and has announced plans to introduce this service na- 
tionally, starting in “many major U.S. cities” this summer.” Sprint PCS is gearing up to deploy 
IxEV-DV technology, which permits the transmission of both voice and broadband data, with a 
possible average data rate of 400 kbps to 1 Mbps.“ Moreover, T-Mobile has sufficient spectrum 
available for its nationwide GSM network to deploy UMTS most places when it chooses to do 
so, and it is already a major provider of wireless broadband service via Wi-Fi. Nextel, which 
currently uses SMR spectrum and the proprietary iDEN technology to provide its nationwide 
service, is conducting a trial of a “next-generation technology, FLASH-OFDM,” which it says is 
“capable of realizing typical download speeds of up to 1.5 Mbps.”” 

While Cingular has a 10 MHz block of 1900 MHz spectrum in a limited number 
of cities where it provides 850 MHz service, that spectrum is currently used to provide GSM ser- 
vice. As a result, that spectrum could not be used for UMTS without moving customers to 850 
MHz spectrum, which would degrade service for all customers in the area affected. Similarly, 
Cingular has a limited number of systems that are 1900 MHz-only (e.g., New York BTA, Cali- 
fornia/Nevada, and the Knoxville and Charlotte MTAs). These systems use 20-30 MHz of spec- 
trum to provide GSM/GPRS/EDGE service to customers, and do not have 10 MHz to spare for 
implementing UMTS. With the acquisition of spectrum from NextWave, some markets will be 
capable of limited UMTS deployment, but the spectrum to be acquired from NextWave will also 
be needed for improved GSMIGPRSIEDGE coverage or for an initial deployment of these ser- 
vices. 

Given these constraints, Cingular has estimated that it would be able to introduce 
UMTS in only 38 of the top 100 service areas even after it acquires the NextWave spectrum, but 
to do so it would have to accelerate the transition of customem to GSM, squeeze existing voice 
and data services into less spectrum, degrading the quality and capacity of existing services, and 
limit the growth potential of both existing services and UMTS. This will place Cingular at a dis- 
tinct disadvantage to other nationwide providers who do not face the same spectrum constraints 
and either have begun to introduce high-speed 3G services or are able to do so when demand 
warrants. As described in the Slemons Declaration, AWS is subject to similar constraints. 

38. 

39. 

40. 

lo See Verizon Wireless News Release, Verizon Wireless Announces Roll Out of National 
3G Network (Jan. 8, 2004), available at <http://news.vzw.com/news/2004/0l/pr2004-01- 
07.htmb. 

See Bob Brewin, Sprint PCS Signs SIB  Cell Network Upgrade Deal with Lucent, Com- 
putenorld (July 22, 2003), available at <http://www.computenorld.com/mobiletopics/mobile/- 
storylo, 10801,83320,00.html?f=x68>. 

See Nextel Wireless Broadband FAQs, available at <http://www.nextelbroadband.com/ 
lm ~ about-faqs.html>. 
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V. BENEFITS OF THE MERGER 

41. The merger of Cingular with AWS addresses Cingular’s need for access to spec- 
trum to deploy 3G services both faster and in more areas than is possible now. This will benefit 
the public by making advanced wireless services available in more places, sooner, and in a more 
competitive environment. It also provides the merged firm with sufficient spectrum to address 
service quality issues that both companies have encountered that are largely rooted in their need 
to support multiple legacy technologies, unlike competing national carriers. This will greatly 
benefit subscribers of both Cingular and AWS who may have been dissatisfied with the quality 
of service the companies have been able to offer standing alone. Finally, Cingular will also fill 
out its national footprint and become able to provide service in a comparable number of the larg- 
est markets to the other national carriers. Cingular currently has coverage in 87 of the top 100 
metropolitan areas. The combined company will have spectrum in 49 of the 50 states and cover- 
age in 97 of the top 100 metropolitan areas.I3 As a result, the merged company will be able to 
provide its customers with “home market” coverage, with full access to features and functions, 
more places than either company can offer alone - Cingular’s customers will have full access to 
areas now covered by AWS, and vice versa. 

A. Technical Benefits of the Merger, Generally 

42. Customers require reliable, high-quality mobile service. Both Cingular and AWS 
have been unable, in some areas, to supply the level of reliability and quality that customers 
want. Even though the GSM technology the companies employ is comparable to competing 
technologies, both companies must at the same time devote a substantial part of their spectrum to 
multiple legacy technologies that are not highly efficient. Without more spectrum, AWS and 
Cingular are limited in what they can do to improve service quality. ‘Moreover, they are severely 
constrained in their ability to free up spectrum to deploy the advanced services that will be cen- 
tral to satisfying customers’ demands in the future. 

The merger addresses this problem by allowing the combined companies’ spec- 
trum to be used more efficiently. When their spectrum is combined, the quality and reliability of 
service for the existing customer base will be greatly improved as a result of these efficiency 
gains. In addition, the increased spectrum efficiency will give the merged company more capac- 
ity to accommodate growth in minutes of use and in data services using the 2G and 2.5G tech- 
nologies already in place, as well as the ability to dedicate spectrum to accommodate demand for 
more advanced 3G services. 

43. 

1. Trunking Efficiency Gains 

44. In general, the engineering of any wireless network involves a series of tradeoffs 
and compromises among various factors. For example, capacity, quality, and coverage are 
interdependent - with a given amount of spectrum, a system’s capacity can be increased only at 
the expense of quality andor coverage, and to increase quality, there must be sacrifices of 
capacity or coverage. 

The amount of spectrum available directly affects all aspects of system design. 
With sufficient spectrum, a network‘s capacity, quality, and coverage can all be improved, with 

45. 

l 3  See Lefar Declaration 
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the improvements often being disproportionately advantageous in comparison to the spectrum 
added. In particular, trunking communication channels together leads to a nonlinear increase in 
capacity and improvement in service quality. In essence, 1 plus 1 equals more than 2. For ex- 
ample, two channels trunked together can provide 0.223 Erlangs14 of capacity at 2% blocking, 
while four channels trunked together can provide 1.09 Erlangs of capacity at the same blocking 
rate, which is more than double the capacity of two two-channel blocks, an increase in efficiency 
(Erlangs per channel) from 11% to 27%.15 This is true because the caller is more likely to find a 
vacant channel when a larger number of channels are pooled together in a trunk group.16 

The trunking efficiencies resulting from combining the companies’ spectrum in 
areas where there is a spectrum overlap will typically permit the overall service quality of the 
combined company to exceed the best service either company provided prior to the merger, 
while providing room for additional growth in customers and usage. Moreover, spectrum that 
either company, standing alone, might have needed to accommodate short-term growth will be- 
come available for earlier deployment of more advanced services. 

The combination of the Cingular and AWS spectrum holdings will result in in- 
creases in spectrum efficiency that will directly benefit customers. If all the channels of both 
carriers at a given location are combined in a single trunk group, a larger number of vacant chan- 
nels will be available to handle new calls attempts, instead of calls being blocked when one car- 
rier has channels available and the other does not, which is the case pre-merger, with entirely 
separate trunk groups. 

If the channels are divided into separate pools for AWS and for Cingular custom- 
ers as they are now, an AWS customer attempting to make a call will be unsuccessful if the 
AWS channels are all in use, whether or not there are vacant Cingular channels. Trunking the 

46. 

47. 

48. 

l 4  Communications traffic is often measured in Erlangs, representing call-hours during a 
given period, typically the busiest hour of the day. A single call 60 minutes long, 20 three- 
minute calls, and assorted calls of varying length totaling 60 minutes, would each represent one 
Erlang of traffic. 
Is The computations above are based on the Erlang B formula, one of several commonly 
used to calculate the effects of trunking together discrete channels. This formula, premised on 
call attempts being blocked due to the lack of an available channel, describes the efficiency with 
which a given number of channels, trunked together, can provide capacity at a given blocking 
rate (which affects call quality, through blocked or dropped calls). Under this formula, an in- 
crease in number of channels produces a greater than proportional increase in capacity at the 
same blocking rate, or a greater than proportional decrease in blocking rate for the same amount 
of call attempts, in both cases reflecting an increase in efficiency. 
l 6  A good analogy is to the lines for bank tellers. A single line feeding customers to four 
tellers will result in more prompt and efficient service for customers than two separate lines each 
leading to two tellers, if customers cannot change lines. In the four-teller line, whenever a teller 
is available, the next customer will be served. With two two-teller lines, if there is no line for 
one group of tellers, the tellers serving that line remain unutilized even if there is a long line for 
the other two tellers. Combining the two lines into a single “trunk group” results in better ser- 
vice to the customers as a whole, uses the tellers more efficiently, and provides the capacity to 
serve more customers. 
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two carriers’ channels together ensures that the channels will be used more effectively (e.g., a 
Cingular channel that would have been vacant absent the merger would be available to accom- 
modate a former AWS customer, or vice versa), increasing spectrum efficiency and reducing the 
overall likelihood of a call attempt being blocked. 

A significant improvement in service quality occurs due to trunking with the 
number of channels used in a typical cell site. For example, a typical cell site in an urban area 
will have about 40 trunked channels per sector, with a capacity of 3 1 Erlangs at 2% blocking. If 
Cingular and AWS have sites that can be combined and operated as a single 80-channel bunk 
group instead of two 40-channel trunk groups, there would be an increase in total capacity from 
62 Erlangs to 68.7 Erlangs at 2% blocking. As a result, if at a given site and sector AWS and 
Cingular each have 40 voice channels deployed and serve the same number of subscribers at the 
same quality level, the combination of their 80 channels into a single bunk group will provide a 
10.8% increase in capacity for serving new traffic at the same quality level as before. Until that 
traffic is added, the increased efficiency would serve the same level of traffic at an even higher 
quality level (lower rates of blocked and dropped calls).” Alternatively, the efficiency gain 
could be used to reduce the number of channels needed to accommodate the combined traffic. In 
the example, the total number of voice channels could be reduced from 80 (in two separate trunk 
groups) to 73 (in a combined system) to serve the combined customer base with no reduction of 
the existing quality level, thereby recovering 7 channels for alternative uses, e.g., GSM. 

How the efficiency gains due to trunking are manifest to the subscribers will de- 
pend on how heavily loaded the two systems are. There will be an overall improvement in all 
situations, but the most dramatic results would occur if one system has a high level of traffic and 
the other has a low level of traffic, in which case, all customers would experience both a de- 
crease in blocked calls and a significant improvement in voice quality, while the customers of the 
previously more congested system would also enjoy a significant decrease in dropped calls. Ap- 
pendix 2 summarizes the relative benefits to customers. If Cingular’s and AWS’s differing mix 
of consumer and business customers results in the two separate networks having different busy 
hours, for example, then combining the networks will result in a more even distribution of call- 
ing, producing significant improvements during the times when each company’s separate net- 
work was most heavily utilized. 

Moreover, the combination of systems would likely result in significant im- 
provements with respect to dropped calls,” which will greatly benefit consumers. The chart in 

49. 
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’ 
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l 7  Moreover, the increase in service quality would be even more dramatic if the two systems 
are unequally loaded. For example, if one company is serving 31 Erlangs of traffic with 40 
channels at 2% blocking and the other company is serving 47 Erlangs of traffic on its 40 chan- 
nels at a very poor quality level, 21.1% blocking, the combined traffic (78 Erlangs) can be served 
from a combined 80 channel trunk group at 2% blocking, representing a huge improvement in 
quality for the customers of one network previously receiving poor-quality service without any 
degradation of the high quality service offered to the other customers. The improvement in call 
blocking resulting from trunking systems with various customer call attempt levels is shown by 
the graph in Appendix 3. 
l 8  Dropped calls occur in part due to blocking, as when a handoff to another cell is required 
but there is no channel available to handle the call in the new cell. Another cause of dropped 
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Appendix 4 illustrates the reduction in dropped calls as the result of efficiency gains due to com- 
bining Cingular and AWS facilities with varying usage levels pre-merger. Dropped calls are an 
important factor in customers’ perception of service quality. In our experience, most carriers 
seek to keep the dropped call metric at 2% or less, but carriers have to balance this against the 
availability of additional sites, spectrum constraints, and other factors in optimizing their net- 
works. As Appendix 4 shows, the merger will give the combined company the engineering ca- 
pability to better serve customers through improvements in service quality. If the systems being 
combined in a given area are equally loaded, dropped calls could be reduced by up to 20%, but if 
one system is more highly loaded than the other, customers of the system with higher usage 
would see an improvement of up to 40% in dropped calls without any decrease in service quality 
received by customers of the less congested system. 

To illustrate how customers will benefit from the trunking efficiency gains that 
may be possible by combining the Cingular and AWS networks, we have analyzed Cingular’s 
actual switch data from a number of urban and rural areas where Cingular and AWS both pro- 
vide service. Assuming for the sake of illustration that AWS’s traffic volumes, network configu- 
rations, and service quality levels are the same as Cingular’s and that all sites canbe combined, 
the trunking efficiencies produced will result in much better service to the combined customer 
base. The following graphs show that when two systems are combined the blocked and dropped 
call rates improve: 

52. 

(foatnatc continued) 

calls is that the customer may be in a weak reception area for which there is no other cell avail- 
able for a handoff; in such cases, the serving cell continues handling the call until the signal is 
too weak and the call drops. Finally, dropped calls occur due to interference caused by transmis- 
sions from other cells. In combining two GSM networks, all three reasons for dropped calls are 
diminished: (1) Drops due to handoff failures will be reduced if the recipient cell has additional 
capacity due to trunking efficiencies resulting from the combination of the two networks; (2) 
Lack of a cell to which the handoff can be made is rendered less likely because the combined 
network is likely to have more diverse coverage; and (3) Interference is diminished because the 
use of a greater number of “hopping” channels at each site due to combining the networks’ spec- 
trnm results in a reduced likelihood of frequencies being used simultaneously within interference 
range. 
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Figure 4. Blocked Call Reduction in Urban and Rural Areas 
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Figure 5. Dropped Call Reduction in Urban and Rural Areas 

53. Graphs of bare percentages, however, fail to make clear just how much consumers 
will be benefit from efficiency gains when systems are combined. The figures in the highlighted 
columns of Table 1, below, provide measures of the concrete benefits to customers in improved 
service quality that are possible when two cellular systems are combined: 
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54. These figures show that in one metropolitan area alone, the trunking efficiencies 
resulting from combining two identical systems could result in a reduction in blocked calls by 
more than 180,000 calls per day. In other words, about 66,000,000 calls per year that would 
have been uncompleted on the first attempt due to lack of capacity if the two systems remained 
separate would, instead, be completed as a benefit of combining the two cellular systems. Up to 
5,000,000 calls per year that would have been dropped on separate systems due to system load 
would not be dropped if the systems were combined. 

Even in rural areas, combining Cingular’s and AWS’s cellular systems would sig- 
nificantly improve customers’ calling experience. In one rural service area (RSA B, above), the 
reduction in TDMA blocking rate from 3% to 1% means that some 10,000 calls per day - over 
three 3,000,000 calls in the space of a year - would be completed instead of being blocked. 
Combining systems would even produce noticeable improvements for customers in rural areas 
that already have better service quality. In RSA C, where fewer than 2% of all calls are currently 
blocked, combining the systems would allow as many as 5,000 calls to be completed each day on 
the first attempt - over 1,800,000 calls per year - that would be blocked if the two systems 
remained separate. In each of these rural service areas, hundreds of calls that would have been 
dropped every day if the systems were separate would continue, without being dropped, if the 
systems were combined. 

While the actual benefits to consumers may be greater or lesser, depending on a 
host of factors,” these examples nevertheless indicate the order of magnitude of the consumer 
benefits flowing directly from combining two cellular networks serving a given area, whether 
urban or rural. Even if only a fraction of these service improvements could be realized in prac- 
tice, customers would receive greatly improved service every day, and in any given area, mil- 
lions of calls would be improved each year. Nationwide, hundreds of millions of calls would be 
favorably affected per year. 

55. 

56. 

l9 As indicated above, the computations assume that the two networks are identical and 
serve the same number of subscribers. If the two systems are unequally loaded, as is likely to be 
the case in some areas, the customers could experience an even greater improvement. See note 
17 above and Appendix 3. In addition, the computations take account of only TDMA and digital 
calls; trunking together analog channels will also yield improvements for the relatively small 
number of customers using analog service. The reductions in blocked and dropped calls would 
he less if the two systems’ channels cannot readily be trunked together for technical reasons or if 
the efficiency gained through trunking is used to free up spectrum for other services or to ac- 
commodate additional customers. 
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57. In short, the trunking efficiencies resulting from merging AWS’s and Cingular’s 
voice channels in overlapping service areas result directly in economies of scale that can be used 
for a combination of (a) increase in traffic capacity (ie.. accommodate growth), (b) improve- 
ments to service quality (ie., reduce blocking rate), and (c) freeing up spectrum for new services. 

While it is not possible at this early stage to assess the overall capacity and quality 
improvements that will result from combining Cingnlar’s and AWS’s radio networks, our initial 
conservative estimate is that about 30% of Cingular and AWS sites are either already collocated 
or sufficiently close to be collocated, which would permit combining the sites and trunking their 
voice channels. If just these facilities can be combined during the rationalization of the two 
companies’ facilities, permitting the radios to be included in larger trunk groups, the result would 
be a significant overall improvement in spectral efficiency and a very noticeable improvement in 
service quality for the combined systems’ customers. Other sites, too far apart for collocation, 
may be able to trunk together the two systems’ spectrum as well if interference does not result. 
Further, once the companies are combined, the network will be rationalized and the merged 
company will be able to achieve the efficiencies described above in substantially more of the re- 
structured network than can be achieved based on current site locations. As a result, the spec- 
trum of the combined companies will be used more efficiently, serving more customers with bet- 
ter quality service and expanded features and functions. 

The benefits of combining the two systems’ operations will also be enhanced be- 
cause of the reduction in channels needed to service TDMA customers now and in the future, 
even while improving service for those customers. The trunking efflciencies resulting from 
combining TDMA operations will free up spectrum for redeployment in the combined com- 
pany’s GSM networks, which are naturally more efficient than TDMA due to the use of fre- 
quency hopping. Moreover, Cingular will take advantage of AMR technology in future GSM 
installations, as it has in its existing GSM networks, to provide a l o x  increase in efficiency over 
analog, compared with TDMA’s 3x efficiency edge over analog. As a result, the effect of the 
trunking efficiencies in combining TDMA operations will effectively be tripled once the TDMA 
spectrum can be rededicated to GSM use. 

58. 
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2. 

An additional benefit of combining the AWS and Cingular networks where they 
overlap is that if the two companies’ GSM, TDMA, and analog networks are fully combined, the 
number of total networks currently in operation would be reduced from six to three, reducing 
spectrum requirements not only through trunking efficiencies but also by eliminating redundant 
control channels. Eliminating one set of analog control channels would conserve 1.26 MHz; 
eliminating one set of TDMA control channels would save 800 kHz, and eliminating one set of 
GSM control channels would free up 4.8 MHz, thereby resulting in a savin s of about 7 MHz. 
Further savings would result from trunking together the TDMA2’ and analog channels, respec- 

Additional Efficiency Gains Due to Eliminating Redundancy 

60. 

f, 

*’ Table 1, above, illustrates the improvement in quality resulting from trunking together 
TDMA channels in illustrative urban and rural systems. That table assumes that all TDMA spec- 
trum remains used for TDMA in the combined system. Alternatively, some of the spectrum can 
be rededicated to GSM, producing even more capacity and service quality benefits due to GSM’s 
greater efficiency, while still improving TDMA service quality. 
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tively. This spectrum could then be used for additional GSM/GPRS/EDGE channels that can he 
used at every site to carry traffic, thereby significantly expanding the combined systems’ capac- 
ity to handle voice and data traffic.22 

B. 

61. 

Spectrum Requirements of the Merged Company 

Where both companies have an existing customer base, the combined network 
po~t-integration’~ would require about 50 MHz of spectrum (assuming both carriers are currently 
using 25 MHz or more to serve their separate customer bases) to simultaneously serve the two 
companies’ combined customer base with analog, TDMA, and GSM/GPRS/EDGE services, and 
allow for expected growth in customers using these services. Spectrum beyond 50 MHz would 
eventually be freed up for addition of UMTS in 10 MHz blocks, as needed. Absent the merger, 
both companies would he unable to create multiple free blocks of 10 MHz for UMTS in most of 
their service areas. 

62. Fully integrating the two companies’ networks will take a period of years. At the 
outset, there will remain two separate, stand-alone systems that will continue to require their ex- 
isting spectrum complements just to maintain the status quo, ie., to continue to serve the two 
separate existing customer bases at pre-merger quality levels. Combining the companies’ spec- 
trum into a single network would, through increased trunking efficiency and elimination of re- 
dundant control channels, permit service quality improvements and provide some headroom for 
expansion. Over time, the combined company could achieve additional efficiencies hy migrating 
customers from legacy technologies to GSM and making more extensive use of GPRS and 
EDGE technologies. These technologies will pennit the combined company to handle data traf- 

(fwmotc continued) 
2’  The total number of analog voice channels required in a single unified system could be 
significantly less than in two separate systems, for any given grade of service. At a minimum, a 
combined analog system would require only one set of control channels, instead of two. The to- 
tal amount of spectrum saved by combining the analog operations will vary from service area to 
service area depending on analog channelization plans and analog utilization levels. In many 
areas, Cingular’s analog service uses two voice channels plus one control channel per sector. If 
AWS uses only one voice channel and one control channel per sector, combining the service into 
a single network would permit elimination of a redundant control channel, thereby saving 1.26 
MHz. If both carriers use two voice channels, a total of three voice channels would be sufficient 
to maintain at least the same grade of service in a combined system, reducing the total spectrum 
requirement for analog by 2.52 MHz. If each company used four voice channels plus one control 
channel per sector in a rural service area with high analog usage, six voice channels in a com- 
bined system would do the work of the eight required by two separate systems, while actually 
improving the grade of service, permitting the conservation of two voice and one control channel 
per sector for a savings of 3.78 MHz over separate systems. 
22 A portion of the capacity of the new channels would be occupied by voice and data traffic 
previously carried in some of the frames of the GSM control channels, and some GSM frames 
would also be occupied by control frames. The effects of such usage are largely counterbalanced 
by the efficiency gains due to fact that the new channels are used in each sector of each cell, 
while the control channels are unique to each sector within a 4-cell reuse pattern. 
23 Pre-integration, the two networks would require their existing portfolios of spectrum. 
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fic more efficiently and thus improve the quality of its existing voice service and handle in- 
creased voice traffic. 

Even with continued support for legacy technologies, 50 MHz of spectrum in a 
combined system, on average, would be sufficient for several years to support a customer base 
for existing voice and data services that, pre-merger, required 60-80 MHz of spectrum. For ex- 
ample, in a city where one carrier used 25 MHz of 850 MHz spectrum and IO MHz of 1900 MHz 
spectrum to serve its customers and the other carrier used 40 MHz of 1900 MHz spectrum, a uni- 
fied, optimized network would likely be able to serve the combined customer base, at an im- 
proved level of quality, in about 50 MHzZ4 

The 50 MHz of spectrum used to accommodate the customers of two combined 
systems would not, however, be sufficient for the merged company to simultaneously roll out 
new, innovative, high-bandwidth 3G services such as UMTS and HSDPA (high-speed downlink 
packet access). By reducing the amount of spectrum needed to support existing voice customers 
and current low- to medium-speed data offerings to about 50 MHz, the combined company’s ad- 
ditional s ectrum would become available over time for expansion into advanced high-speed 
services. This will be accomplished by devoting spectrum in 10 MHz blocks above and be- 
yond the 50 MHz to advanced services in a building-block fashion, without impairing existing 
services. While a single clear block of 10 MHz is needed to begin offering advanced services, 
additional 10 MHz blocks of spectrum would permit the provision of higher-speed services to a 
larger number of simultaneous users. In areas of high demand for broadband service, three 10 
MHz blocks will likely be necessary to satisfy this demand over the next five years or so. As 
discussed in paragraphs 71-73 below, three blocks of 10 MHz are also likely to be needed to 
provide UMTS in many rural areas. 

As discussed above, Cingular’s experience with the growth of 2G and 2.5G data 
services and the growth rate of 3G services in other countries indicates that there will be bur- 
geoning demand for higher and higher bandwidth services. As Figure 3 above suggests, at least 
two 10 MHz blocks of UMTS spectrum will likely be necessary to provide high-capacity broad- 
band data service in many areas, because the use of only 10 MHz imposes limits on the speed of 
data transfer and the bandwidth must be shared among multiple simultaneous users. A minimum 
of 20 MHz is needed to provide high-speed service to even a moderate number of users, and 30 
MHz will be needed where usage is high. Without this additional spectrum made available 
through the merger, customers in areas with a large number of users demanding high-speed ser- 
vice would contend for limited bandwidth -where any UMTS bandwidth is available at all - 
with the result that no customer would receive truly high-speed data transfers at times of peak 

63. 

64. 

Z P  , . 

65. 

24 The speed with which the two systems’ spectrum can be fully combined and existing cus- 
tomers consolidated in 50 MHz to realize trunking efficiencies will, of course, depend on the ex- 
tent to which the two companies’ customers have handsets capable of operating on the spectrum 
that is to be used for the 50 MHz of non-UMTS operations. ’’ Increasing site density through cell-splitting is not a viable option for making spectrum 
available to offer UMTS, because each site would still need to maintain spectrum blocks for ana- 
log, TDMA, and GSM/GPRS/EDGE, as well as necessary guard bands. Moreover, adding sites 
is economically unjustifiable in many areas and often poses environmental and zoning issues as 
well as other difficulties. 
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usage. For UMTS to provide high-speed service (400 kbps and above) to multiple customers 
simultaneously, multiple UMTS channels would be needed. 

66. As a result of combining Cingular’s and AWS’s spectrum, Cingular has estimated 
that the post-merger company would be able to offer UMTS in 75-80 of the top 100 metropolitan 
areas, versus Cingular’s ability to do so in only 38 areas (estimated) on a standalone basis. Ac- 
cording to the Slemons Declaration, AWS would be able to launch UMTS in limited metropoli- 
tan areas as a stand-alone entity. By comparison, we estimate that both Verizon Wireless and 
Sprint PCS have sufficient spectrum to introduce high-speed 3G service in essentially all urban 
areas they serve; T-Mobile also appears to have sufficient spectrum to do so in many areas, al- 
though for now T-Mobile has made the business decision to provide high-speed service via Wi- 
Fi technology. Moreover, the post-merger company would be in a position to roll out advanced 
services using the combined spectrum much more quickly, because blocks of 10 MHz could be 
cleared more rapidly, and in more areas, than either company could accomplish alone. 

C. 

67. 

Additional Benefits of the Merger in Rural Areas. 

The merger will especially benefit rural areas. The merged company would have 
access to more spectrum and coverage in more areas, permitting it not only to improve existing 
services and extend rural coverage, but also to introduce advanced services more quickly to rural 
areas than either company, standing alone. 

The benefits are most readily apparent in the eleven rural service areas (“RSAs”) 
where Cingular and AWS already provide overlapping 850 MHz service. In those areas where 
the systems of the two companies overlap, the merged company can achieve trunking efficiency 
gains in a single network using 50 MHz of spectrum that are comparable to those in metropolitan 
areas. There will also be quality improvements from combining the systems. As discussed 
above, combining rural systems can result in a significant reduction in dropped calls; voice qual- 
ity will also be improved because the merged system would be able to dedicate additional spec- 
trum to individual cell sites, thereby reducing intrasystem interference. 

There are other benefits of a technical nature from combining the two companies’ 
rural 850 MHz systems. Not the least of these benefits derives from that fact that the coverage 
footprint of 850 MHz systems in rural areas tends to be more differentiated than that of systems 
in urban areas. As a result, combining two 850 MHz systems in a rural area will typically result 
in the geographic coverage of the combined system being more extensive than either system’s 
coverage standing alone. Consequently, the merger will benefit the customers of both Cingular 
and AWS by allowing them to use all of the features of their phones in a larger local area than is 
the case at present, where customers of one carrier roaming onto the other carrier’s network do 
not have full access to their home-market features and services.26 In addition, customers of other 
carriers roaming in these service areas will have the ability to roam on a substantially expanded 
area in the RSA than is, or is likely to be, available from either company on a stand-alone basis. 

Moreover, a combined company may have the ability to build out service in mar- 
ginal sections of rural areas with low potential traffic levels and high build-out costs where nei- 

68. 

69. 

70. 

26 For example, roaming customers cannot take full advantage of their voice mail and mes- 
sage notification features, and may not be able to use some of the data services that are available 
in their home areas. 
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ther company, standing alone, might have been able or willing to do so. The merged company 
may be able to justify doing so in order to fill in holes in the combined systems' coverage foot- 
print.27 

This is even more true with respect to advanced services. The cost for a single 
combined company to provide advanced services to rural areas with marginal demand is less 
than it would be for two companies to enter such an area separately. As a result, the merger is 
likely to result in the extension of 2.5G and 3G services into rural areas more quickly and more 
extensively than would occur without the merger. 

In rural areas where both companies are already providing service, the merged 
company is likely to require 50 MHz to continue providing existing services and use the head- 
room gained due to trunking efficiencies and elimination of control channel redundancy to ac- 
commodate growth in GSM/GPRS/EDGE usage, for the reasons already discussed. The post- 
merger Cingular will be able to use up to 30 MHz of spectrum beyond that needed for analog, 
TDMA, and GSM/GPRS/EDGE (Le., spectrum beyond 50 MHz where multiple existing systems 
are combined) to roll out advanced services. 

In rural areas, each cell or sector typically provides service to a much larger area 
than in urban areas, because subscribers are spread more thinly. The towers are higher, with 
broader geographic coverage than in urban areas because rural areas are less densely populated?' 
At the same time, rural customers are less likely to have other sources of high-speed data service, 
because they may not have cable modem service available and be located beyond the reach of 
DSL. As a result, it is expected that rural high-speed wireless data subscribers will be more 
likely to use UMTS or similar services as a primary high-speed access link at rural residences 
and businesses than in urban areas. This may result in rural customers having a demand for 
higher speeds and faster transfer rates than typical urban subscribers; the greater bandwidth hun- 
ger in rural areas is likely to counteract the lower user density and result in a demand for UMTS 
bandwidth comparable, per site or sector, to that provided in urban areas. Accordingly, one to 
three blocks of 10 MHz of spectrum are likely to be needed in rural areas for UMTS, just as in 
urban areas. Thus, the merger will make it possible for rural areas - including those where the 
two companies are both present at 850 MHz - to receive UMTS more quickly and in a broader 
geographic area than would have occurred without the merger. 

The merger will also provide public benefits in RSAs where either Cingular or 
AWS provides 850 MHz service and the other carrier provides only 1900 MHz service. The 
merger will benefit the customers who are currently receiving only 1900 MHz service, because 
850 MHz service generally has broader coverage in rural areas than 1900 MHz service due to 
superior propagation. 850 MHz coverage typically extends further from populated areas, provid- 

27 To a limited extent, Cingular and AWS have already begun extending GSM service into 
rural areas where neither carrier, standing alone, could justify the cost of building out, through a 
joint venture. A merged company will be able to extend GSM service into even more areas. 

Despite the wider spacing of rural cells, cell-splitting alone will not yield enough spec- 
trum for UMTS for the reasons discussed in footnote 25 above. Moreover, cell-splitting can be 
more difficult in some rural areas than in urban areas, because rural towers are higher (and thus 
more visible) and many rural areas contain historically, culturally, or environmentally significant 
locations that pose challenges to timely siting of towers. 
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ing more seamless service in areas where 1900 MHz signals do not carry. Many 1900 MHz cus- 
tomers, including those roaming from other areas, would immediately benefit from the merger in 
such areas, given that a substantial portion of both companies’ customers have dual-band 
phones.*’ Thus, Cingular’s and AWS’s 850 MHz operations would substantially increase the 
areas where 1900 MHz-only customers would receive full-featured “home” service and make it 
possible for the availability of new innovative services that neither company would be likely to 
roll out in these areas as quickly on a stand alone basis. 

D. 

75. 

Overall Benefits of the Merger 

The net result for customers will be improved quality of service, faster deploy- 
ment of advanced, high-bandwidth 3G services in more places, and a more extensive full- 
featured national service area. These benefits and providing for future growth of 
GMS/GPRS/EDGE services are attainable only by retaining 80 MHz of spectrum where both 
companies currently provide service. 

In addition, combining the AWS and Cingular networks will allow the customers 
of the merged company to take advantage of improved technologies currently employed in only 
one company’s network. For example, Cingular’s entire GSM network incorporates AMR voice 
coders, while AWS is nearing completion of the deployment of AMR this technology.3o AWS 
customers with dual-band, AMR-capable handsets who do not already have the benefit of AMR 
would immediately benefit from the improved service, and the remaining portion of the AWS 
customer base (less than 25%) who do not have AMR-capable devices” would receive this bene- 
fit if they obtain a replacement handset from the merged company. Other similar technological 
benefits are likely to be identified in the course of combining the two companies’ network. In 
short, customers will benefit from having access to the best technological practices of both com- 
panies. 

77. Moreover, in the process of rationalizing and combining the two networks, Cingu- 
lar would upgrade the small portion of AWS facilities that have not already been upgraded with 
AMR capability. This would result in more efficient spectrum utilization and better quality of 
service to subscribers. Other benefits of combining the companies’ spectrum into a single net- 
work include improvements in service made possible by rationalizing the two systems’ radio 
networks and making redundant tower space available for other uses. Cell site locations will be 

76. 

*’ See Slemons Declaration. 
30 See Slemons Declaration. AMR improves the quality of speech transmission while ulti- 
mately increasing capacity over GSM implementations lacking AMR. It continually varies the 
speech encoding used for a given link based on the real-time radio link quality, providing the 
best-quality speech encoding when the link is good, while providing more robust encoding (i.e., 
more error correction) when the radio link becomes marginal. This allows the network to im- 
prove the acceptability of voice transmission on signals that are subject to interference while 
providing higher fidelity voice transmissions on strong signals without interference. Because of 
AMRs ability to maintain acceptable quality calls with impaired radio links, the efficiency of a 
GSM system with AMR can reach l ox  that of analog, while without AMR, a GSM system can 
only reach about 4-6x the efficiency of analog. 
3’ See Slemons Declaration. 
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rationalized during the process of combining the networks, using the best combination of the two 
companies’ site portfolios to improve service. Sites will be combined when combining them will 
result in better service for customers, while in other cases overlapping sites could be engineered 
as split cells if that would improve service. This process is expected to reduce the total number 
of cellsites needed to maintain the two systems’ current overall coverage while improving over- 
all coverage by eliminating dead spots. Tower space no longer needed would be freed up for 
other uses (e.g., public safety and competing wireless providers), reducing demand for new tow- 
ers and thus alleviating environmental and zoning concerns. 

As this process takes place, there will be a net increase in service quality for cus- 
tomers of both of the formerly separate networks. Blocked and dropped calls will decrease, and 
areas with poor reception will be minimized. Moreover, funds previously budgeted for develop- 
ing new internal sites could be redirected toward expansion of coverage areas, bringing new ser- 
vice to unserved or underserved areas, including rural areas. For example, Cingular’s two-year 
construction budget, pre-merger, was 65% directed to filling in existing service areas and 35% 
directed to expansion of geographic coverage. Because of the overlap of Cingular’s and AWS’s 
coverage, a significant portion of the fill-in budget could be redirected to expansion. In one pre- 
liminary examination of Cingular’s southern region, there were 154 planned fill-in sites overlap- 
ping with AWS coverage. Instead of building a majority of those sites, it may be possible to re- 
direct the funds for construction of new sites covering an expanded area or to roll out new 3G 
services more quickly. 

Redirecting funds from filling in existing coverage toward expansion of coverage 
into new areas permits the combined company to grow its coverage footprint in urban, suburban, 
and, especially, rural areas. This benefits not only the existing subscribers of Cingular and 
AWS, but also the people in those expansion areas, who would have a new choice of wireless 
service and, in some cases, bringing them reliable coverage for the first time. Moreover, the na- 
tion as a whole would benefit by receiving expanded availability of wireless service in under- 
served rural areas, as well as having more intense competition at the national level to provide 
broad-based geographical coverage in rural areas as well as urban centers and suburbia. 

78. 

79. 

VI. THE MERGER PROVIDES THE SPECTRUM NECESSARY FOR WIDE- 
SCALE DEPLOYMENT OF GSM-BASED BROADBAND 3G SERVICES, 
LEADING TO INCREASING EFFICIENCY, WITHOUT FORECLOSING 
OTHER COMPETING CARRIERS FROM INTRODUCING WIDEBAND 
3G SERVICES 

80. As discussed above in paragraph 15 and illustrated in Appendix 1, consumers are 
increasingly demanding wider bandwidth to access richer content and a wide variety of informa- 
tion sources, from multimedia messaging to full-motion streaming video and album downloads. 

In planning for innovative new 3G services, Cingular and AWS face an impedi- 
ment not faced by their national competitors: They are burdened with the need to support four 
different technologies. Over the next four or more years, they need to continue providing legacy 
analog and digital services that have no long-term future, as well as providing 2.5G and 3G ser- 
vices based on the worldwide GSM standard. The two national CDMA carriers are free to pro- 
vide advanced digital services and move toward broadband 3G - one (Sprint) has no legacy 
services to support at all, because it operates only at 1900 MHz and has no analog service obliga- 
tion, and the other, (Verizon Wireless) only has one legacy service obligation, analog service, 

81. 

25 



and that obligation only exists in a limited number of areas. T-Mobile, the third national GSM- 
based carrier, is free of legacy service obligations because its network operates exclusively at 
1900 MHz. Nextel, the only other nationwide carrier, operates an all-digital network with no 
analog service obligation, because it is licensed as a Specialized Mobile Radio operator instead 
of a cellular carrier. 

82. The need to provide legacy analog and digital services at 850 MHz consumes 
more than half of the spectrum in a 25 MHz block of 850 MHz cellular spectrum, limiting the 
spectrum that can be used for more efficient GSM/GPRS/EDGE services, and there is not suffi- 
cient spectrum in an 850 MHz system to provide advanced, high-capacity services, as previously 
discussed. Moreover, the amount of 1900 MHz spectrum that each company, standing alone, 
could dedicate to UMTS is limited, making it impossible for either AWS or Cingular to roll out 
UMTS in a large number of areas with sufficient capacity to accommodate high levels of de- 
mand for high-speed services. As a result, for nearly the next decade, Cingular and AWS would 
be at a spectrum disadvantage in proceeding toward implementation of advanced services with- 
out a merger. 

Nevertheless, spectrum efficiency demands that these companies move ahead 
with the implementation of more and more advanced GSM-based technologies. Each stage in 
the progression yields more efficiency, which increases capacity and data rates, permits contin- 
ued growth, and lowers costs. GSM alone is much more efficient than the legacy TDMA tech- 
nology, especially when AMR is deployed: The 2.5G GPRS technology adds data transmission 
capability, and EDGE produces higher data speeds and throughput per time slot than is available 
under GPRS. The next steps, UMTS and HSDPA, will yield additional speed, capacity, and eff-  
ciency - a 20% improvement in voice capacity over GSM and typical data rates l o x  to 30x that 
of GPRS. 

To move along this migration path to high efficiency nationwide network, while 
continuing to provide legacy services, Cingular and AWS require more spectrum at the outset 
than is currently available to either standing alone. The proposed merger is the best, and perhaps 
only, vehicle for this migration to move forward quickly. 
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The undersigned declare under penalty of perjury that the foregoing is true and correct. 

/s/ William Hago 
William Hogg 

Executed March 2 , 2 0 0 4  

/s/ Mark Austin 
Mark Austin 

Executed March 1 7 , 2 0 0 4  
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APPENDIX 1. MAPPING OF SERVICES TO PREFERRED SPEEDS 

Interactive Messagmg - Form based Applications 
* Telemtics 50-100 kh Text Transaction 

*Audio Streammg - Video Streaming 
-Robust multimedia messaging 
* Audio/Video clips (1-2 mins.) 
*Push to Talkw" - Wireless Desktop/Office 

* FullalhumMP3 Downloads 
* Video Conferencing 
* Movie Downloads 
* High Resolution pictureigraphics 
* Broadband Desktop Experience - RealTime Voice overIP 

Multiplayer, Interactive Gaming 

I 

* Email (Word, excel attachment^)"^ 

* WAP Browsing * MZEmail Picture messaging - Email (telb/ no attachments) Content download 



APPENDIX 2: BENEFIT TO CUSTOMER 
IN ALL SCENARIOS OF COMBINED NETWORK 
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APPENDIX 4. APPROXIMATE DROPPED CALL REDUCTION 
IN COMBINED VS. EXISTING NETWORK 

0% 10% 20% 30% 35% 38% 40% 50% 60% 70% 80% 90%100% 




